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SUMMARY 


Ontario’s Regulation under the Environmental Protection Act requires Petroleum 
Refineries to monitor their discharge (both process and cooling water) to receiving 
waters for acute lethality to trout and to Daphnia magna. The timing of these samples 
was arranged to coincide with chemical characterization also required under the 
regulation. The frequency of these samples is monthly for both toxicity test procedures 
on process effluents with the exception that if tests over three consecutive months show 
insignificant mortalities with trout then in subsequent months a single concentration test 
may be used. For cooling waters the required frequency of sampling is quarterly. In 
both cases the Ministry’s test protocols were followed by all laboratories. All toxicity 
tests required by the regulation were submitted to the Ministry. The following data report 
presents the toxicity test results of this monitoring along with the results of audit 
samples that were tested at the Ministry’s lab in Rexdale. In addition, toxicity tests on 
some intake waters were also submitted and these have been included in this report. 


Of the more than 50 samples that were tested, only the process effluent at the Petro 
Canada refinery in Oakville had samples that caused significant mortalities. The sample 
from March 21, 1989 was toxic to both Daphnia and trout. This is explained best by the 
fact that samples taken on the same day measured more than 27 mg/! zinc. This is 
clearly above lethal levels. Other contributors to toxicity on this day may have been 
hexavelant chromium at 0.1 mg/I and unionized ammonia. The sample from April 11 
was only toxic to Daphnia. At the Rexdale laboratory, toxicity tests with hexaveiant 
chromium were performed and a LC50 value of 0.1 mg/I was determined for Daphnia. 
Since Daphnia tend to be slightly more sensitive to hexavelant chromium than trout, 
a value of 0.26 mg/I may have been lethal to one without being lethal to the other. The 
third lethal sample collected on December 13, 1989 was only lethal to trout. The 
toxicants in this sample cannot be determined with certainty. Neither zinc or chromium 
were measured on this sampling date. However, the ammonia concentration was close 
to lethal level and may have contributed to the observed lethality. Generally, trout are 
more sensitive to ammonia than are Daphnia. 


It is clear that for these organisms, at least, samples from the Petroleum Refineries 
during this period had little effect on acute lethality. 


The chemical characterization for the Petro-Canada refinery in Oakville was also 
reviewed in terms of other potential impacts. Eliminating the substances that had 
measured concentrations at or below detection limits, there is left a small list of organic 
compounds, which some are chlorinated. None of these appear to be present at acute 
lethal levels or even at chronic effect levels. However, a number of them can transfer 
to other media by volatilization or sorption to sediment therefore the potential for 
bioaccumulation should be reviewed. 


Common to many of the samples from the Petro-Canada Oakville refinery are 


measurable levels of some of the smaller Polycyclic Aromatic Hydrocarbons (PAHs). 
These chemicals are known to be transformed enzymatically by many aquatic 
organisms to varying degrees. Fish, for example, are more able to do this than are 
clams. Clams, therefore, tend to bioaccumulate higher concentrations of PAHs in their 
tissues. The ability of the organism to metabolize PAHs will not only reduce the amount 
of PAHs within itself but also reduce the availability for accumulation up the food chain. 
Although the levels of PAHs may be reduced , the remaining metabolites however can 
be highly genotoxic. Best known are the 4 and 5 ring PAHs like Benzo-a-pyrene but 
other PAHs have some of this effect. 


Also present are measurable concentrations of two chlorinated hydrocarbons; 
chloromethane and 1,2 dichloropropane. These are highly volatile and would transfer 
to the air rapidly and not bioaccumulate. 1,2 Dichloropropane is fairly stable and may 
distribute through long range transport. 


Some of the samples contain measurable amounts of benzene, toluene, xylene, and 
styrene. These single ring aromatics are generally highly volatile and may also be 
soluble in water. 


There are also some chlorinated aromatics including 2,4,5 trichlorotoluene, 1,2,3,4 
tetrachlorobenzene, and octachlorodibenzo-p-dioxin. They do not bioaccumulate but 
may have other toxic effects. Of the substances found, 2,4,5 trichlortoluene and 1,2,3,4 
tetrachlorobenzene represent the most potential hazard, The levels found, however, are 
considerably lower than known toxic levels. The dioxin found is the least toxic of the 
dioxins, having approximately 0.0001 times the toxicity of 2,3,7,8 TCDD. These 
substances may bioaccumulate and would be found primarily associated with 
particulates. The dioxin, while it has a high log Kow, it is also a large molecule and 
tends to be non-mobile in the environment. 


Creosol, 2,4 dinitrophenol, 4 chloro 3 methyl phenol were found in measurable 
quantities. These are non-volatile and relatively soluble in water. Therefore their fate is 
determined primarily by dilution, dispersion, and reaction in the water. They would not 
’ be expected to bioaccumulate, but can be highly toxic. 


In general, the reporting of toxicity data by the industries went smoothly. The quality of 
the toxicity results and presentation has been good. All problems have been minor 
ones which have now been resolved. 


None of the audit samples caused significant mortalities to either species which was 
consistent with the results supplied by the industry. Unfortunately, it was not possible 
to have the audit samples collected at the same time as one of the industry reported 
samples. Other split samples with the same consultant labs have indicated that all labs 
involved are capable of producing comparable results. 


COMPANY: Esso Petroleum Canada, Sarnia 
(70102) 
(now with Sarnia Refinery(Imperial Oil Ltd.)) 
SECTOR: Petroleum Refining 
REGION: Southwest 
SUMMARY 


The data for six trout bioassays, conducted 
effluent samples collected between December 
1989 were provided by Esso Petroleum Canada. 
process effluent samples were determined to 
non-acutely lethal to test fish. 


on process 
1988 and May 
Adal sax 
have been 


intake water 


process effluent 


05880001 sampled: 12/12/88 non-lethal 
95% fid. Limits: 0.0 - 0.0 % 
comments: 

05890009 sampled: 01/23/89 non-lethal 
95% fad. Jaimits: 0.0 - 0.0 % 
comments: 

05890010 sampled: 02/06/89 non-lethal 
95% fid. limits: 0.0 - 0.0 % 
comments: 

05890026 sampled: 03/06/89 non-lethal 
95% fid. limits: O10) — ONO 
comments: 

05890028 sampled: 04/03/89 non-lethal 
95% fid. Jimites: 0.0 = 0.0 % 
comments: 

05890033 sampled: 05/01/89 non-lethal 
95% fid. Limite: 0.0 = 0.0 % 
comments: 

01890105 sampled: 05/30/89 non-lethal 
95% fid. limits: 0.0 - 0.0 % 


comments: MISA audit sample. 


Esso Petroleum Canada (continued) 


CW-SEP. 11&12 


05890017 
95% fid. 
comments: 


sampled: 
limits: 


05890043 sampled: 
95% fid. limits: 
comments: 


CW-Sep.9 
05890016 


95% fid. 
comments: 


sampled: 
limits: 


05890042 
95% f£1'0' 
comments: 


sampled: 
limits: 


CW-Sep.3 
05890015 


95% fid. 
comments: 


sampled: 
limits: 


05890041 
95% fid. 
comments: 


sampled: 
limits: 

EO-Sep.14 outlet 

EO-Sep.10 

EO-Sep.5 

EO-tank area-ditch 

EO-filter-Sep.11&12 
EO-Sep.14 inlet 


EO-impounding basin 


02/14/89 
0.0 - 


05/23/89 


(O}o,(0), = 


02/14/89 


O05 = 


05/23/89 


O0)-— 


02/14/89 


0.0 = 


05/23/89 
0.0 - 


non-lethal 
0.0 % 


non-lethal 


0.0 % 


non-lethal 


0.0 % 


non-lethal 


0.0 % 


non-lethal 


0.0 % 


non-lethal 
070) 


891 29L *puog 

Ove et Ole Ok seior £01 wdd 20 

Ua A Li al ey Soran es tl Hd jo4juU09 

O'SL O°SL O'SL O'SL o°Sl (9)dwa 

89L 291 *puo9 

Sb Ol OTol axaL 2°Ol wdd 20 

CHE ACEO Helse CK od id jo43u09 

O'SL O°SL O'SL O'S ost (9)dwat 

OLL 291 *puo) 

LOL L°OL 8°76 8°6 S*OL wdd 20 

PIES VES CEE | aC ho?! OZ xd t 

O°SL OSL O°SL O'SL oS (9)dwa 1 

gs2 og2 “puog 

276 O70L 86 676 S*OL wdd 20 

CHR CHES Chdd Cy) o2 Hd = OL 

O°SL OSL O°SL O*SL o's (9) dw. 

See oee *puog 

86 696 26 86 >°OL wdd 20 

ha CR EE ey) OZ Hd 2 

O°St O'SL O°SL O'SL oS (9)dwa 

OLY 0S» *puo) 

26 676 276 9°6 2°OL wdd zo 

Oude a9? 2912) 71g" 2) tee Hd 9 

O°SL O°SL O°SL O'S oS (9)dwa, 

009 0SS *puo) 

96 26 €6 S76 0°OL wdd 20 

GPL Or2 SGr 2h igs7: or Hd sg. 

O°SL O°SL O°SL OSL oS (9)dwa, 

osZ Old *puog 

96 976 26 2°6 8°6 wdd 20 

Pek S32 es2) oe OZ Hd = OL 

00°S6 00:02 OL:94 OL:22 S2:S0 OL:£€0 OL:20 00:00 ah 
JWI L GQ3Sdv13 1s3l 


L00088S0 :4equinN a)dues 


SYSLAWVaVd 1S31 ALIDIXOL 


: Ag paze)no}e9 0S91 
> BAUNQ AL }EIIOW $O 3d01S 


; Siveum) 
% oO . 0°0 ; Sipmy) “Pls S546 
}@y3e|-vuoM : 069) ee 9% 
0 0 0 0 0 0 i) i) i) }o4jue9 
0 0 0 0 0 0 i] 0 i) }ossue9 
0 0 0 0 0 0 uy) 0 i) b 
0 0 0 0 0 0 i) 0 i) OL 
0 0 0 0 0 0 0 i) Vs) $2 
0 0 0 Ls) 0 0 0 0 0 9% 
0 0 0 i) 0 vs) Vs) 0 i) SZ 
= SS ae ee a ee ee) (ee eee 
x 00°56 00:02 01°97 01:22 S2*SO O10 O4-20 00-00 x 
ALIVV1L30H 38) 
Wwidl aN53.1 826420503 isa. 


Vivo ALL )¥leOw 


(ums ) yp Bus) 
(u6 346 13" 
}ewluy 35a) 


oe ee ee 


3NO43 MOquIeY 


“(£864 "3WO “YSI}¥ 02 SIUAN}44a PIMs) 40 
AJ1]8@Y439} 93NDe ay} sUIWIa}ap 03 }020}04g) 


Jiivis : Agss@oig 40 adAy 
O<bL +38 ge/El/2i =: posal 
ee/2i/2i = PeAlezeg 

go/2i/2k : Pails) )9D 2380 

UBJOW “1 = Ag pe}dues 

Jajem : poytew Sur jaues 

Y293N} 10d =: Aso} 850Q2) 


(00¢) *3UEeN}}s2 Sseo0ud yuiod joOsUOD 


Bululsay WNe]Osjag = Aszsnoul 
ySamyNes : uo 15e4 

(20602) 

1NO ‘@1UIeS 
epeue) wne}0jjaqg OSssj : Aueduo> 


SNOTLIONOD IS31 


LO0088S0 :3)dwes 140d3¥ 1S3L ALIDIXOL 


HS14-WN3108L3d-¥SIW 


S]USUO) 


OnSE OnS O°SL OFSL OST (9) dwea | 
28l S9L “puod % O00 =e O50) ats SJiWL]) “Ply %S6 
BEG) a6 GEOL en0)) ce0L wdd 20 
ferh er ehh te tsa? Hd |04}uU09 ]&4}9)-UON = 0591 4NOH 96 
OnSl OFS O°SL O° SL OSL (9) dua 1 
racks rA}s “puo) 0 0 0 0 0 0 }04}uU09 
O16" ONG O00 es0b 2x0) wdd 20 0 0 0 0 0 0 ]043uU09 
VEL TL I OTE Sek Hd }04}uU09 0 0 0 0 0 0 L 
0 0 0 0 0 0 OL 
O°SL O°SL O°SL OSL OSL (9) dua 1 0 0 0 0 0 0 S2 
26L 2Zt “puod 0 0 0 0 0 0 9S 
656 (0:0 e220 e220) 2500 wad 20 0 0 0 0 0 0 SZ 
hs Seth iad IAS Led Hd L 5S a goed | RE Sl 1 eS ee al 
O°SL O°SL O°SL O°SL OSL (9) duet v4 O£*£6 O£S9 00*27 00-21 00-00 % 
S82 022 “puod 
8°6 O'OL 86 O°OL OO wdd 20 ALIIW140W “NOD 
sR EA ie CRE. edad) Hd OL Wwiol JIWTL G3asdvia 1s31 
O°SL OSL OSL O'SL O7SL (9) duet Vivd ALI1V14OH 
Sig oo¢ *“puod 
2°6 2°0b O7OL 2°OL 2°01 wdd 20 
pay ee Ee ay hes G2 Hd Se : (ww) 4y36ua) 
: (w6 346194 
O°SL O°SL O°SL OSL OSL (9) due, NOI} MOqUuIeY =: yewiuy 3Sea, 
S87 0L9 *“puod 
976 2°OL L°OL 2°O0L 6°6 wdd 20 “(€86L ‘3WO “YSl}¥ 02 SjUaN}44a PiNbi} 40 
Pole ISL G2 972 tl yd 9S A¥1]8Y439] 93NDe@ 94} SUiWJaj}ap 03 }090}0Iqg) 
DIivis : Aesseoig 40 addy 
O°StL O°SL O°SL O°SL OSL (9) dwea) 
Ol 019 “puo) 
8°6 O°OL LOL O'OL 2°83 wdd 20 OOZL *38 68/92/10 : peisa, 
bee) hte) Sa fay Sea tgp J Yaar 2 xd Sl 68/2/10 : PeAlaoay 
68/£2/10 =: P2329]}09 93eg 
o°s O°Sk (9) dwea 1 uosn6aj °3 : Ag pa)dwes 
ose 008 “puoy qei6 : poyien bul j}dwes 
06 86 O'OL 86 O'8 wdd 20 y223n}}0og : Aso} 840987 
dee Sia hee bd Hd ool 
(00¢) ‘3uUaN}}J}a Ssacoud : yULod }0s}U09 
Bululjay wna)osjag : AJ \snpu] 
O£*£6 O£*S9 00-27 00-2L 00-00 x PSEMYINES : uo 1 bay 
“QNOD (20102) 
aA Ree OS ed! YRS 1s3l ino ‘@1uses 
epeue) wna)}0jj3ag Oss3 : Auedwo) 
60006850 *4@qunn 2)dwes 
SNOILIGNOD 1S31 
SYSL3WVUVd LS31 ALIDIXOL 60006850 *@)Gwes 180d3¥ 1S31 ALIDIXOL 
au0Uu : Ag paie}no)}e9 95991 


> @AIND At }OIJOW JO 3d01S HS14-WN310813d-VSIW 


~~ 
- 
an oO 
RO WwW 
— 


Hd jo4juU09 


oN ° 
nRAcNy wean 
= 
Oo oO w 
. . . 
wn 
= 


°) 
no 
= 


Hd }04}uU09 


= 
Oo 
wn 
we 


bo) 
~oO 


-~ 
oO 


RO WROD WwW RO WwW KRO WwW NO w 
wn 


Hd OL 


w 
. 


- 
i=) 
- 


m 


Hd S2 


w 
. 
- 


TNOO MTNO ONNO KNOG OKNO ORKNO 
. 


Hd os 


- 
- 
. 
w 
- 
~ 
oO 

3 
i 


8 
E 


L (9)dwe | 


- 
- 


3S 
Oden No 
; 
6 
oO 


. 

ROOMON RFODUNH FONMN ROMN ROANNH ROKN 
- 
Oo 
* 


NO oO ND OC Me 


MmMooo MaoOoO 
- 
@maOoo00 F000 


Hd ool 


SL*S6 S2702 SL?S¥ S2?1L2 00:00 % 
“NOD 
SUAS Oh arSid Vilna is3l 


01006850 :Jequinn 3)dwes 
a et es eS 


SY3LSWVYVd LS3L ALIDIXOL 


9u0U : Ag pazeyns}e9 9997 
+ 9AUNZ AZL)eI4OW 4$O 3d0T1S 


: SjusmEC) 


a Oy te OD rid S31Mt) “Pie £56 

18439)-UoN 0S31 4nOH 96 

0 0 0 0 0 0 }943;4U09 
0 0 0 0 0 0 e43}U07 
0 0 0 0 0 0 b 
0 0 i) 0 0 0 OL 
0 0 0 0 0 0 Sz 
0 0 0 0 i) 0 0s 
0 0 0 0 0 0 SZ 

SS et ae See 
% SL*S6 S202 Sb*S7 S2-12 00-00 % 

ALI1VLYOW “Inod 

Wiol JwWwikh Q3ASdV13 is3l 


vivo ALI1¥1L20n 


(us) 4y35u37 
(w6 246134 
)euluy Sea, 


3noj} mMoquiey 


“(£86L ‘3WO “YSL} 02 S}UaN)}}$a PiNbi} yo 
A¥1]8Y439) 33ne ay} eUuLWsazapP 03 }090}044) 


Jiivis : Aesseoig 40 adh 
SL9L =38 68/20/20 : poise, 
68/90/20 : PeAlsIo4 

68/90/20 =: P2329} )}0) 9320 

uosn6Jj3a4 *3 : Ag pe)aues 

qesg : poyieW Gul )}dues 

Y993N}}0g : Asozescge} 


(00¢) *3U9aeN}}Jsa Sssado0ud yutod jOs3U09 


Bululjsay wnajoujag : Asysnpu] 
3samy Nos : uo16ay4 

(20L02) 

INO @81UJeS 
epeue) wns}0j}aqg Ossg : Aueduo3> 


SNOILIGNOD 1S31 
————————— eee 


01006850 :3)dwes 180d3¥ 1S31 ALIDIXOL 


HSI4-WN31081L3d-¥SIW 


O°SL O°SL OSL OSL OSL (9) dwet 
BLL BLL *“puo) 
2°OL 2°01 86 976 6°6 wdd 20 

TENT CYL Th ehsth C7) Hd }04}uU09 
O°SL OSL O°SL OSL OSL (9) dweL 
gZL 891 *puod 
2°OL 2°OL L°OL 8°6 O°OL wdd 20 

PUAN A IE ete Yay) Hd }043uU09 
O°SL OSL O°SL O°SL O'SL (9) dwat 
069 009 *puod 
9:6 (020) i9°6: 1256: (922 wdd 20 

fey te NS, Jae Ea al v2 ud ool 
O°SL O°SL O°SL O°SL OSL (9)dwat 
089 009 *puo) 
US6) J050b 1636) .0-6) pce. wdd 20 

WEL Sie as GTN E07, Hd ool 

01:%6 00:89 OL:6% 00:02 00:00 x 

*2NOD 

JWlil Q3ISdV13 1s31 

92006850 :49qunN a)dwes 

SYBLSWVYVd 1SF9L ALIDIXOL 

auou : Ag pa3e}n2)}e) 0S91 


@AJND AJL) @I4OW JO 3d01S 


= SURO) 


ea OL 0 -e ORO : SylWt) “Ply %S6 
}84y33)}-UON : 0521 NOH 96 
eS 
0 0 0 0 0 Q 1043405 
0 0 0 0 0 QO 1043405 
0 0 0 0 0 0 ool 
SE a ee we Ne a ee a ere 
% 01:76 00°89 OL*67 00-02 00:00 x 
ALI1VLYON “NOD 
Wwilol S3WIL QasdvVia is3l 
Vivd ALI 1WL8On 
: (uw) 436ua) 
- (w6 346 1am 
Nos} MoquIeY : jewiuy 3se, 
“(£861 ‘3HO “YSI} 02 S]UaN}4J4a PiNbi}) 4o 
Aji ]8y}a) 93NVe ay} SULWIaJaP 0} }090}0Jd) 
dlivis : Aesseoig 40 addy 
O£SL +38 68/20/£0 : peisel 
68/90/£0 = Pearlscsey 
68/90/£0 : Ppe322)}]09 a3e9 
uosn6Ja4 *3 : Ag pa)dwes 
qeuo : poyien bul }dwes 
Y203N} 10d : As0 e098) 
(00g) ‘3UaN}4Ja@ Ssadoid : yULod }043uU09 
Buluijay wnajOsjag =: As snpu] 
ysamyynos : uo 1 bey 
(20102) 
1NO 8}UJBS 
epeue) wna}0Jjag Oss3 : Auedwo) 
SNOILIGNOD 1S31 
92006850 :2)dwes 180d3¥ 1S31 ALIDIXOL 


HS14-WN31ONL3Id-VSIW 


O°SL O°SL O°SL OSL OSL 
OZL 29L 
OrOl O'OL eOL 2:6 270L 
ih YER CE OR CRD 
O°SL O°SL O°SL OSL OSL 
ran 29L 
O°OL 676 L°OL 2°6 2°01 
Spee SLT VOL Cone S972 
O°SL O°SL O'SL OSL OvSL 
oss OSS 
CnOmes Su OnciO MORO 9i72, 
Yl NP OK NR SGI aC) 
O°SL O°SL O°SL O'SL OvSL 
hts oss 
CnOie enn O06) ene) | Yad: 
Wes ARN beh SE ee) 


OL*S6 00°69 OL:9% St?61 00:00 


CTC UT @hel SacI ale) 


82006850 *49quinN a)}dues 
er a a 


]04}uU09 


]04}U09 


ool 


“INOI 
is3l 


SYRLSWVYWd LS3L ALIDIXOL 


9u0U 


> Ag paze}n2)}e9 9S97 


7 9AIND AZL]}E34OW ¥O 3407S 


: SjusuMO) 
o, BO -— JOO." 4 S3iWs) “Pts 456 
18439)-UOoN = 0S91 JOH 96 


oO Oo 


0 0 0 }o43uU03 
i) 0 0 }9434u09 
0 0 0 ool 


a i ee 


% OL*S6 00°69 01797 St*61 00:00 x 


ALIVW1LYOW “InOD 
Wil JaWhL GasdVta is3l 


ooo 
ooo 
ooo 


Viv¥0 ALI 1W140n 


(uy) y3 Bus) 
(w6) 246138 
}ewiuy 3Sa, 


3N0J} MOquIeY 


“(£86L “3WO “YS!} 03 SjUaN}}4a Pinbi} 40 
AJ1]8Y439) 83NDe |y} auUiw4azaP 03 }090}044) 


JILvis : Aesseoig 40 addy 
Oseb +38 68/90/70 : peisel 
68/£0/%70 : PeAlsoo4 

68/£0/70 : P3329}}9D 9320 

uosn6e4 *3 : Ag pajdues 

qeuy : pouzyen Gu! }dwes 

Y993N}}0g : Asojes0g27 


(00¢) *3UuaN}44a ssac0ud 


UIod }0sU0D 


Bululjay wnsjoujag : Asjsnpuy 
3SemyINES =: uo 1634 

(2002) 

1NO “@1uses 
epeue) wns}0Jjaq ossg : Aueduo3 


Z SNOILIGNOD 1S31 
———————————— ee 
820068S0 :9)Gwes 180d3¥ 1S31 ALIDIXOL 


HS14-WN31081L3d-VSIN 


O°SL O'SL OSL OSL O'SL (9) dwat 
OL gS *puo) 
O7OL 6°6 76 O'OL OL wdd 20 
(ON SOE NRI CR l E Hd }01}uU09 
O°SL O7SL O°SL O7SL OSL (9) dwat 
221 gSl *puog 
PEO sQ6)  sen6) GrOu a9n0l wdd 20 
Coe ROL AOE Oe. AS) Hd }04}uU09 
O°SL O'SL O°SL OSL O'SL (9) dwet 
0s9 099 *puo) 
56 06 98 96 GL wdd 20 
a TT VP ee) Hd ool 
O°SL O°SL O°SL O°SL O°SL (dwt 
0s9 099 *puog 
Gn6) aOR6: 8929) 28i6) a8rZ wdd 20 
AT VPI PT EM re) Hd OOL 
POTD Le CS EE, ee es 
0£°26 O£:22 OFZ” O£:1L2 00:00 % 
*9NOD 
a9WIL G3SdV¥13 isa 


€£0068S0 *4equnn 2)dwes 


TEETER 


SUBLIWVEVd 1S31 ALIDIXOL 


: Ag paze)n2)e9 091 
: aAJNQ A}L]834OW $O 3d01S 


- 


SUSU) 


% O70 - O70 + S2tWl) “PL %S6 
y8439)]-UON : 0591 4NOH 96 
(eas eee eee eee 
0 0 0 0 0 0 1043U09 
0 0 0 0 0 0 1043409 
0 0 0 0 0 0 00L 
pees ake ee ee ee eS ee 
% O£:26 O£:22 O£:2% O£742 00700 % 
ALITWLYON *9NOD 
W101 3WIL Q3Sdv¥13 1s3l 


Vivd ALI 1VLYOW 


(ww) y36ue7 
(w6 )346 134 
jewluy 3SaL 


eee 


3No4} MoquLeY 


“(€B6L ‘3WO “YS! 03 S}UaN]}4Je PINbI} 4o 
AjL}8432] 9}NVe 94} auUlWwazap 0} ]}090}0Jq) 


Q1ivis = Aesseoig 40 adAj 
OOvL +38 68/20/50 : pe ise, 
68/10/S0 = P9Al9I9¥ 

68/10/50 = p2329)}09 9380 

uosnBjea4 *9 : Ag pa)dwes 

qeu6 : poyjeW But )dues 

Yy9a3N}]0d : Ajo es0ge} 


(00g) ‘}UaN}}}a sseo0ud 


yutod }043uU09 


Bululsay wnajOujag + Asysnpu] 
ysamyynos : uo 6ay 

(20,02) 

1NO B81UdeS 
epeue) wne)}0Jjaq OSSs3 : Auedwo) 


SNOILIGNOD 1S31 


a 


€£0068S0 :2)dwes LYOd3¥ 1S31 ALIDIXOL 


HS14-WN3108L3d-VSIW 


O°SL O°SL OSL OSL O°¥L (9) dua 1 
092 092 092 092 092 *“puog 
G6 296 9:6 86 256 wdd 20 
CU USB 72 Ze ee Hd }043uU09 
OSL O°SL O°SL O°Slt O°¥v (9)dwaL 
cle O82 S82 O82 S82 *puo9 
$96 (696 936: 976 256 wdd 20 
De TICE et et Sy) Hd OL 
OSL O°SL O°SL O°SL O°4> (9)dwe 1 
ose Ooze Sik SIE SIE *puog 
VAC CRG JG SEC CH wdd 20 
Te TNS ae ES EN Hd = 02 
O°SL O°SL O'SL O'SL O° (9)dwe 1 
Ove Off SHE SHE SEE *puo9 
GiGi GueenG 2G: ORG wdd 20 
Coe UG sORZn Sez. Gez. Hd =—sO€ 
O°SL O°SL O°SL O°SL O° (9)dwea 1 
Oss O6£ OLE SLE LE *puo9 
wiG) eG) 256) 206) 0x0 wdd 20 
(SEP) RYU ISI eh) Hd OY 
O°SL O7SL O°SL O'SL O°% (9)dweL 
0SY 09% O0S% OSy SY *puog 
76 26 26 96 O'OL wdd 20 
CSE TC CE ED Hd 9 
O"SL O°SL OTSL O'SL OT%L O'% (9) dwe 1 
S2S 0%S 09S O¥S OLS OLS *puod 
36) 926) 926) “S26, (220l Zae wdd 20 
CAME IN RE IE SCI (ued! Hd = QOL 
01:86 O£€:S2 OL:8% 002%2 OL*20 00:00 % 
*QNOD 
JWIL GQ3SdV13 isa. 


GOL06810 :4@qunn 2)dwes 


SY3LIWWAVd 1S31 ALIDIXOL 


: Ag peze}n2)e9 0991 
@AuNg Al1L}8I4OW $O 3d01S 


*‘a)aues i1pne@ WSiW : Susumu) 


x oO ° 0°0 ; Sims) “Pls 456 

}@4y39)-UuoM : 0631 son 96 

SSS Ee 
0 0 0 0 0 0 0 jessueD 

0 0 0 0 0 0 0 OL 

0 0 0 0 0 0 0 02 

0 0 0 0 0 0 0 Of 

0 0 0 0 0 0 is) 07 

0 0 0 0 0 0 0 GF 

es ae eS Se 0 eee 
% 01786 O£:S2 01-87 00-72 01-20 00-00 x 

ALI WLYOW 5s) 

Wwidl 3wid q3sSdv13 i1s3l 


vivo ALI I¥le0M 


$ (a) ya Bus) 
: (w6 246138 
Nes} moquiey =: }ewiuy 353) 
“(£B6L ‘SHO “YSI} 02 S3U9N]442 PiNbi) 40 
A}1]8439) 93NDe 942 SUlWIs}JaP 0} }090}0I4) 
Jiivis : Agsseoig 40 adAl 
0£6 +38 68/1¢/50 = paisa. 
68/0£/S0 = Per lsoo4 
68/0¢/S0 =: P3229} }99 2320 
Uo})}iweH “Gg = Ag pa)}dues 
qeu6 : poyulew Sul }aues 
30n : Asoj 8092) 


(00g) ‘3UeN]}}2 Ssesoud uLod }Os3UCD 


Bulutjay wne}OjJjeg : As snpul 
ysemy Nes : uo 16a4 

(20102) 

INO “Buses 
epeued) wne}OJjeg OSS3 : Aueauo> 


SNOILIGNOD 1531 


SOL06810 :2)dwes 180d3u¥ 1S3L ALIDIXOL 


HS14-WN310813d-¥SIN 


O°SL O°SL O°SL OSL O°SL (9)dwa 
8ZL oLL *puo) 
<°OL LOL £°OL 6°6 9°OL wdd 20 
ADE CE eGR Oe Pe Hd }043uU09 
O°SL O°SL O°SL O°SL O°SL (9) dwt 
8ZL oLL *puog 
2°OL 2°0L 9°0L 6°6 9°OL wdd 20 
UE CFE CPA EN Pe Hd ]04}uU09 
O°SL O°SL O'SL O°SL OSL (9)dwa 1 
08st oll *puo) 
O7OL O'OL 876 9°6 9°76 wdd 20 
ORI EIS Ch ay! SV Hd r 
O°SL O°SL O°SL O°SL OSL (9) dwa 4 
og 9LL *puo) 
LOL 896 86 976 976 wdd 20 
CHE OE OP CRE CR Hd ol 
O°SL O°SL O°SL O°SL OSL (9) dwe, 
rat gL *puo) 
O7OL 9°6 £6 76 17°6 wdd 20 
Oe Ge pre OMe Ory yd S2 
O°SL O°SL OSL O°SL OSL (9) dwa 
Sel 28 *puo) 
86 86 %L6 96 26 wdd 20 
SN OPN yal AS 2} Hd «9 
O°SL O°SL O°SL O°SL O°SL (9 )dwa 
gel BL *puo) 
86 86 £6 86 06 wdd 20 
OT OL Ce CP CP yd GZ 
O°SL O°SL OSL OSL O'SL (9) dwat 
061 88 *puo) 
26 86 46 76 48 wdd 20 
CIE TI IIIS OE Sa) xd ool 
GL?S6 O£?22 S2?94 S212 00:00 % 
"JNO 
Aree) “GkarsSedi Wears 1s3 
21006850 *Jequinn 2)dwes 
SYBLSWVYVd LS3L ALIDIXOL 
@u0Uu : Ag pe ye}na)e9 0s97 


> aAsng A}1]@340W $0 3d01S 


: Ss UaWWO? 
% 0°O = oO : SJiwt}) “pls %G6 
}8439)]-UON = 0591 4NOH 96 
0 0 0 0 0 0 jO4}uU0D 
0 0 0 0 0 Q  043uU03 
0 0 0 0 0 0 l 
0 0 0 0 0 0 OL 
0 0 0 0 0 0 c2 
0 0 0 0 0 0 9S 
0 0 0 0 0 0 cl 
ec () ee ee |) ee () een () ee eS eee 
% GL*S6 O£*22 S2*9% S2-L2 00-00 % 
ALIWWLYON *INOD 
Wwiol 3nWIl qa3asdvi13 is3l 


Viva ALI1VL4OW 


(ww) 4y36ua7 
(w6) 346194 
yewiuy 3SaL 


3N04} MoquIeYy 


“(£B6L “SHO “YS1} 03 S}UaN]}J$a PiNbi} yo 
Aj1]@43a] 23NIe 34} eULWUaJaP 03 ]090}0 4g) 


dIlivis : Aesseoig jo add, 
Stgb 738 68/51/20 =: peisel 
68/91/20 : PeAlar0¥ 

68/71/20 = P2399)}0) 9380 

uosn6Ja4 *9 : Ag pa)dwes 

qes9 : poyieH ui )dwes 

Y293N} 10d : Aso e10gGe7 


(007) ‘Z2L3LL “d3S-M9 yutod }043uU09 


Bululjsay wnajosjag : Asysnpu] 
Samy yNoS = uo16bay 

(2002) 

1NO 81UJ8S 
epeue) wna}0Jjag Ossj : Aueduo) 


SNOILIGNOD 1S31 


21006850 :2)dwes 1¥0d3Y 1S31 ALIDIXOL 


HSI4-WN3108L3d-VSIW 


=_ 
Co 
. 
wm 
_ 
- 
~ 
Co 
e 
4 


™~ 


RON ROM 
™~ 


ROeKmnM ROeKH BOM 
N 
o 


otro 


mono 


Hd }043uU09 


mo 
wo eo 


— 
Co 
- 
- 
~ 
I 
e 
_ 


™~ 


wooo 
mo 
no eo 
- 
ano oOo 


— 


Hd }04}uU09 


co 
- 
o 
- 
~ 
LC 
e 
— 


ROK Noen RON 


rN 
. 


* 


ne 
no eo 


Oo 
. 
- 
Oo 
_ 
- 
~ 
o 
3 
= 


R 
~ 


~oOerw Noon nOrwn 
N 
Oo 


NOSSO NOOO CO 


mo 


ud OL 


Sl 
8 
Z 
Sl 
g 
Z 
Sst Oo 
8 
Z 
St 
8 
7 
S 


nw No 


- 
Oo 
* 
- 
— 
~ 
Oo 
e 
i 


l 


weno we 
° 


Hd Se 


mn 
nw eo 
- 


o 
* 
- 
— 
~ 
o 
e 
i 


L 


Hd 9S 


- 
— 
-_ 
~~ 
o 
3 
= 


- 
. . 
RO mw RO WW RO 
- 
“~~ 
Donen KROKWM 
= 
~ 
o 
e 
= 


0° 
ds 
Se 
O° 
“pe 
yh 
0° 
7 
hy 
o 
a 
er 
0° 
9° 
9° 
O° 
oe 
Sy 
O° 
Sp 
Ss 
O° 
\ de 
So 


- 
NODO ANDO NHNSTO MENS 


8 
Z 
S 
6 
Z 
St 
8 
Z 
st 
8 
/! 


WRRO WRAO NO 
wm Oo wD Oo YN OO 


xd ool 


OL226 OLFS2 OL? 2S 00*4%2 00:00 % 
“NOD 
aWI1l GQ3aSdv13 is3l 


£70068S0 :J@quNN a)dwes 


a 


SYILSWVYVd 1S31 ALIDIXOL 


Ag pe 3e)n2)e9 0S97 
: 9AIND AL]EIJOW $O 3d01S 


tL 


nee LUE UE EEE 


$ sium} 


% 0°70 - O70 + S35Ws) “PES 256 
}@439}-UoM : 0$31 4NOn 96 
eee 
0 0 0 0 0 9 os3U09 
0 0 0 0 0 0 0s3u03 
0 0 0 0 0 0 ‘ 
0 0 0 0 0 0 OL 
0 0 0 0 0 0 $2 
0 0 0 0 0 0 Ss 
0 0 0 0 0 0 SL 
x 01726 Ob:S2Z 04:25 00:72 00700 x 
ALIWWLYOW “QM0o 
W101 10h essa tS 1s3i 


vivo ALI 1¥1¢0" 


(us) 43 Bus 
(w6 246 19R 
jewiuy 3501 


3N0s3 MOquIeY 


“(£861 “BNO “YS!} 03 S3UAN]442 PINbI) 40 
A314 )ey3a)] 23N9e@ 34} aUlWIazaP 02 ]}0903044) 


JIivis : Aesseoig 40 adhy 
O£2b 738 68/72/50 : peisel 
68/£2/S0 : Ppealsoo4 
68/¢2/S0 : P2329) }99 23280 
uosn6J94"9 : Ag pajaues 
qes9 : poyzyenw Sul }dues 
Y223N}}Od : Aso 3es0ge27) 


(007) ‘Z2b3bb “d3S-Ao yuiod }os3U03 


Bululsay wne}Osjeg =: As ysnpul 
ysamyynos : uo 154 

(20102) 

1NO ‘2@1UJeS 
epeued wna}0j33ag OSS3 : Aueduo > 


SNOILIGNOD 1S3L 


nn 


£€70068S0 :2)dwes 1¥0d3¥ 1S31 ALIDIXOL 


HS14-WN3108L3d-¥SIn 


O°SL O°SL O°SL O°SL OSL (9) dua, 

gL oll *puo) 

c°OL L°OL €°0L 9°76 9°OL wdd 20 

WA ACRE Cae a PI ey Hd }04}uU09 

O°SL O°SL O°SL OSL O°SL (9) dwa 

BL oLL *puo) 

2°OL 2°0L 9°0L 676 9°OL wdd 20 

ASD CR CP PEL BP Hd ]04}uU09 

O°SL O°SL O°SL OSL O°SL (9 )dwa 1 

él og *puo) 

CeOl bal 256) 96) EG wdd 20 

Cole Sele OGL. (Gee. sca Hd L 

O°SL O°SL O°SL OSL OSL (9) dwea 1 

S22 022 “puog 

ZHOWeiS86 (946) (616. 56 wdd 20 

SE SUE GE AG IG7). xd ol 

O°SL O'SL O°SL OSL OSL (9) due) 

OLE Ooze *puo) 

66 976 76 676 46 wdd 20 

QUE IGE OWE AGE Gay Hd 2 

O°SL O°SL O°SL OSL O'S! (9 )dwa 1 

8S) 099 *puo) 

L°OL 9°76 976 9°6 2°8 wdd 20 

LEE NSE Sole IG OT Hd 9S 

O°SL O'SL O°SL OSL O'S (9) dwa 

009 09S *puo) 

O°OL 9°6 76 86 1°8 wdd 20 

PEC CRE CR fi) Hd SL 

O°SL O7SL O°SL OSL OSL (9 )dwa 1 

02 022 “puog 

O7OL 2°6 9°6 O°OL O'8 wdd 20 

LTE NOE See nGila, AG) Hd ooL 

GL?S6 O£?22 SZ:LS S2?L2 00:00 % 

*9NO9 

JWIL Q3aSdv¥13 1s3al 


91006850 *49quNN a)dwes 


SY3LSWVaWd LS3L ALIDIXOL 


auoU : Ag pazeyno)e9 0991 
z 9AsND AL] 834OW JO 3d07S 


: S}UsWWO) 
rx st Se Ue S21WL] “Ply 456 
]84y39)}-uoN : 0591 4NOH 96 
0 0 0 0 0 Q }043uU09 
0 0 0 0 0 Q  043uU09 
0 0 0 0 0 0 t 
0 ) 0 0 0 0 OL 
0 0 0 0 0 0 74 
0 i) 0 0 0 0 9S 
0 0 0 0 0 0 SZ 
2 ee ee Se ee ais 
% GSL*S6 O£*22 S2*LS S2-L2 00-00 % 
ALIVWLYOW “NOD 
WoL SM Te Gia Ss dave is3l 


Vivd ALI1VLYOW 


(uw) 4y36ua7 
(w6)3461am4 
jewtuy 3SaL 


3NOJy MOqUIBY 


“(E86L ‘SHO “YS!}¥ 02 S}UaN}}4e Pinbi) 40 
Ay1]@439] 93NVe ay} auUiWUaJap 0} ]}090}0Nqg) 


dIivis : Aesseoig 40 add} 
Gleb =38 68/51/20 : ps3sel 
68/91/20 = P8Al9I0¥ 

68/71/20 = P2399)]}09 938d 

uosn6ya4 “9 : Ag pa)jdwes 

qe : poyien Gul }dwes 

Y993N}}0d : Asojyesogey 


(00S) ‘6°des-m9 jutod }04}uU09 


Bulutjay wna)osjag : As\snpu] 
ySamMy INOS : uo bay 

(20102) 

1NO 81UU8S 
epeue) wna)}0jjag OSs 3 : Auedwo 


SNOILIGNOD LS3L 


91006850 *2)dwes 1¥0d3¥ 1S31 ALIDIXOL 


HSI4-WN3108L3d-VSIW 


- 
pat 
~~ 
oC 
: 
Cs 


St Sl 


ovo 
~~ 


ooo 
™~ 
RAnjn RON KOK} 
NX 
o 


Hd j043uU09 


8 
Z 
S 


= 
- 
~ 
oC 
3 
e 


l 


~~ 


Hd }043uU09 


=- 
~ 
o 
e 
_ 


DWXxO zwooo Mm 
wo worn worn ~oOnrwn 
— 


ooo Conoco ©& 


6 
Z 
Sl 
8 6 
Z Z 
St Sl 
8 6 
Z Z 
S S 


- 
- 
~ 
oC 
e 
- 


L t 


=_ 
=_ 


yd OL 


mn eOwm 


— 


* 


“oOo 
— 
~ 
o 
e 
= 


. 
Ronn KROwN FON 
nNoO NOOO NW 


wzwwrno wNnoo + 


ud S2 


8 6 
Z Z 
Si sl 
8 6 
Z Z 
S S 


- 
- 
~ 
o 
2 
— 


t l 


=_ . 
ROWwN RONNH KONN 
N 
oO 


ie] 9S 


- 
- 
~ 
oO 
e 
- 


- 


l 


al 


wOon 

“Ne 
rOun KOnNnM 

- 

~ 

o 

e 

= 


O° 0° 
Uh ie 
ts the 
0° 0° 
vhs as 
ie a 
0° O° 
7a Ss" 
Sy Ai 
O° 0° 
vie ve 
2 Le 
i 0° O° 
<i Ch 
5 ae 
O° 0° 
CH Si 
Ss ev 
O° O° 
iy Gn 
2; Se 
O° O° 
[sa Vie 
Ye Ws 


mMmoo MMOO MTOoO 
mocoo nszwOoOoO MNOCO N 


8 6 
Z Z 
Sl Sst 
8 6 
Zi Z 
St S 
8 6 
Z 2 


Hd ooL 


OL226 OLSZ OLF2S 00*%2 00-00 % 
“N09 
QWIl Qasdvila is3l 


27006860 :JequnN 2)dwes 


ee TEU EEUU 


SYSLSWVeVd 1S31 ALIDIXOL 


> Ag peze)n2}e) 0991 
z aAung A}1L}e340OW $0 3d01S 


a 


: sjusmuC) 

% 0°0 - 0°0 : Sii@i) “Pts £56 

1@432)-UON = 0S31 40H 96 
a 

0 0 0 o oO 9 jes3u09 

0 0 0 60 0 9 jos3409 

0 0 a ae 0 t 

0 0 0 oO 0 0 ot 

0 0 0 0 0 0 74 

0 0 0 oO 0 0 % 

0 a a Oe SL 

% 01726 OL*S2 Ob-2S 00-72 00-00 % 
ALITW14OH “INOD 
Wi0l awiik G3Sdv13 1S31 


Viva ALI 1¥L20" 


(us) 43 6u97 
(w6 3465194 
}ewiuy 3Se1 


3Nos3 moquiey 


“(£861 ‘BHO “YSL} 03 S3UaN]442 PINbs}) 40 
Aj1} 8432] 93NDe ay} sULWIa3aP 0} }090}0Id) 


JIivis : Agsseoig 40 adh 
Ofz2b 738 68/92/50 = peisel 
68/¢£2/S0 : PeAlsoss 
68/€2/S0 : p3399)}09 2320 
uosn6Je4°3 : Ag pejaues 
qes5 : poyjenw Sul jaues 
Y293N}]0d =: As032 50927) 


yuiod }0s3uU09 


(00S) *6"des-mo 


Bululsay WNe)}OIJeg : As3sngu] 
ySemy Nes : uo 1634 

(2002) 

INO “81UJ8S 
epeue) wnsjOjjeag OSSZ : Aueduo> 


SNOILIGNOD LS31 


nn nee aU EEUU EEEE EEE 


27006850 :2)Gwes 1¥Od3e¥ 1S31 ALIDIXOL 


HS14-WN310813d-¥SIN 


O°SL O°SL O'SL OSL O°SI (9)dwa 1 
BL HLL “puog 
Sol 1SOl SaOl 926) “9.0L wdd 20 
BON CT he CEI ap Hd )}04}uU09 
O°SL O°SL O°SL O°SL OS! (9)dwa 1 
8Zl HLL *puo) 
2°OL 2°O0L 9°OL 6°76 9°OL wdd 20 
AN OR CPS SA Ep Hd )04}uU09 
O°SL O°SL O°SL O'SL O'SL (9) dua 1 
ost 9LL “puo? 
8°6 O'0L 66 66 2°83 wdd 20 
Ge Sale “99Ze SSW" Gil Hd L 
O°SL O°SL O°SL O°SL O'SL (9)dwa 1 
6LL 9LL *puog 
LOL O°7OL 8°6 86 1L'8 wdd 20 
CP) PIS CRO ay) Hd OL 
O'SL O°SL O°SL O°SL O'SL (9 )dwe 1 
6LL VAS *puo) 
OHO 6:6) 256) 256) +58 wdd 20 
Sr ONE OS VNORIR 9 a)! Hd sz 
O'SL O°SL O°SL O°SL O'SL (due 1 
BLL raat *puog 
66 86 66 96 28 wdd 20 
CE CPT CORTE et ACE) Hd 9S 
O°SL O°SL O°SL O'SL O'SL (9 )dwa 1 
gL oLL *puog 
86 96 S76 96 2°83 wdd 20 
Gil Selon eee Gls OR): Hd GZ 
O°SL O°SL OSL O°SL O°SL (9 )dwa 1 
gL 921 “puog 
2°0L 676 976 66 2°83 wdd 20 
OPI Ci = OT MON fay Hd ool 
G2?S6 O£:22 S2=LS S2?L2 00:00 % 
*JNOD 
JW Wy arasd vod isa. 
GL0068S0 :Je@qunn a)dwes 
SUALIWWYVd LS3L ALIOIXOL 
@u0Uu : Ag pe ze)n9)e9 0S91 


> @AUND AL}eI4OW $O 3d01S 


: SUaWWO) 
% 070 - O70 + S3LWL) “PLS %56 
}2&439] -UON by 0S$91 4ANOH 96 
0 0 0 0 0 Q  043U09 
0 0 0 0 0 Q  043uU09 
0 0 0 0 0 0 l 
ol L 0 0 0 0 ol 
0 0 0 0 0 0 c2 
0 0 0 0 0 0 9S 
0 0 0 0 0 0 WI] 
a ee 0 eae Se 0 
% G2?S6 O£:22 S2:LS SZ:L2 00:00 % 
ALIWWLUOW "NOD 
W101 Tt, PO el Och? We 1S31 


3nou} mMoquiey 


“(€86L ‘3WO “YSL}¥ 0} S}UaN}4J4a PiNbL} 40 
Ay1]84}a] 23Ne a4} eULWIaJap 02 1090304) 
d1ivVis 


SltEL 738 68/51/20 
68/91/20 

68/41/20 

uosnBsa4 *9 

qeus 

4993N) 0d 


(009) ‘¢°das-Ko 


Bululjsay wna)}0s3ad 
ysamyynos 

(20L02) 

1NO ‘@1uses 

epeue) wna}0Jjaq OSs3 


oe ee ee ee ee oe - see 


Vivd ALI 1VLYOW 


(ww) 43 6u27 
(w6)346194 
yewtuy 3saL 


Aesseoig 40 add, 


paisa 
Pealaoay 
pe}99]}09 2380 
Ag pa)dues 
poyi en Bul j}dwes 
Asoyesogey 


qutod }043uU09 


Asysnpu] 
uo16ay 


Auedwo) 


SNOILIGNOD 1LS31 


GL006850 :2)dwes 1Y0d3¥ 1S31 ALIDIXOL 


HS14-WN310813d-VSIW 


mn eOo-rn 
o 


- 
o 
wo 
- 
=_ 
qn 
Co 
& 
oe 
res 


Lb Ovsl 


Noon 
N 
oO 


Hd }043uU09 


- 
Oo 
* 
= 
~ 
o 

iS 
oe 
- 


Noon 
nN 
o 


Hd }043uU09 


. 


St O° 


Noen Norn Ror 
= 


- 
Oo 
- 
~ 
Oo 
e 
= 


ee 


coo sODO MUNDO 


<—OwtO COND CONO 


Noon 
N 
° 


. 


- 
=- 
n 
o 
y 
& 
oe 
e 


S 
8 
Z 
st O° 
8 Su 
Z 
S 
8 
Z 


mNDoo Mm 


Hd OL 


Now 
N 
oO 


Oo 
. 
— 
oO 
. 
- 
~ 
o 
2 
- 


L105 


R 


o 
RON FOrM 
- 


mo 


ud Sz 


- 
“ONO -—ONO 


0 
9 
£ 
0 
i) 
v] 
0 
9 
” 
0 
” 
£ 
0 
2 
£ 
0 


E07 


R 


Noon Noew 
=) 
~~ 
oO 
e 
1 


Hd 9S 


=- 
- 
~ 
oO 
: 
— 


™~ 


“NO M=— 
RAKnN EON 
— 


S 

8 6 

DB Soph 
S 

8 

Z 


L 


~~. 
RON ROM 
- 
a 
o 
é 
= 


S 
8 


S 
8 
Z 
Sl 
8 
Z 
Z 


nRROO sO~OO NKNO 


” 
9 
0 
9 
9 
0 
2 
£ 


MONO mM 
~~ 


Me] ooL 


01226 OL*S2 006% 00: ¥%2 00-00 % 
“INOD 
SUNIL das dovia'd isal 


17006850 ?4@quNN 2@)dwes 


ee 


SYFLSWVYVd LS3L ALIDIXOL 


: Ag paze)n3)}e9 097 
: aaung AZLjeIOW $0 3d01S 


w 


 —————————— 


: SjusmEO) 


% 070 - O70 += S35WS) “PES 456 
1@439)}-UON : 0591 40H 96 
ne 
0 0 0 O09 8 9 3053003 
0 0 0 O08 8 @ 1043u03 
0 0 oOo oO oOo 9@ b 
0 i 00 en Sie ob 
0 0 o O08 oOo 9@ sz 
0 i. 0. oon % 
0 a a ae oi 
% OL:26 ObS2 00767 00:72 00700 % 
ALIW1LYOW “2NOd 
W10l aWI1L G3Sd¥13 isal 


Viv ALI 1¥120W 


(ws) 43697 
(w6 246134 
jeuluy 3531 


4nos3 moquiey 


“(€861 “SHO “YSi$ 03 S3U9N)}42 pinbi} 40 
Ay1] 8439] 93NBe a4} SUlWsazaP 0} ]09030Jd) 


J1ivis : Aesseoig 40 adAl 
Ogzb 738 68/72/50 : p23sel 
68/£2/S0 : PpeAlsoe4 

68/£2/S0 : p3329)}09 3320 

uosn6J9e4°9 : Ag pe)jaues 

qeig : poyieW Sul jaues 

Yy293N}}0d = As03210G2) 


(009) *¢°des-Ad yuiod }043uU09 


BuLUL Jay WNA}OI3aq : As ysnpu] 
zsemyynos =: uo 163% 

(20L02) 

1NO “e1uses 
epeue) wns)}0ij3jag OSS3 = Aueduoz) 


SNOILIGNOD 1S3L 


nn EE 


1006850 :2)dwes 140d3¥ 1S31 ALIDIXOL 


HS14-WN31081L3d-¥SIA 


COMPANY: Esso Petroleum Canada, Sarnia 


(70102) 
(now with Sarnia Refinery (Imperial Qi ised—))) 
SECTOR: Petroleum Refining 
REGION: Southwest 


SUMMARY 

Data for six Daphnia magna acute lethality toxicity 
tests conducted on samples of Process Effluent collected 
between December 1988 and May 1989 were provided by Esso 
Petroleum Canada in Sarnia. All six of these samples were 
determined to be not acutely lethal to Daphnia. 

Toxicity tests were also conducted on two samples from 
each of CW.-Sep 3, CW.-Sep 9, and CW.-Sep 11&12 sampling 
points. All six samples were not acutely lethal to 
Daphnia magna. 


Ne. aa 


intake water 


process effluent 


05880001 sampled: 12/12/88 non-lethal 
95% fid. limits: 0.0 - 0.0 % 
comments: 

05890009 sampled: 01/23/89 non-lethal 
95% fid. limits: 0.0 - 0.0 % 
comments: 

05890010 sampled: 02/06/89 non-lethal 
95% fid. dimits: 0.0 - 0.0 % 
comments: 

05890026 sampled: 03/06/89 non-lethal 
95% fid. limits: 0.0 - 0.0 % 
comments: 

05890028 sampled: 04/03/89 non-lethal 
954. fd. Limite: 0.0 - 0.0 % 
comments: 

05890033 sampled: 05/01/89 non-lethal 
95% fid. limits: 0.0 - 0.0 % 
comments: 

02890105 sampled: 05/30/89 non-lethal 
95% fid. limits: 0.0 - 0.0 % 


comments: MISA Audit 
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Esso Petroleum Canada (continued) 


CW-SEP. 11&12 


05890017 sampled: 02/14/89 non-lethal 
95% fid. limits: 0.0 - 0.0 
comments: 

05890043 sampled: 05/23/89 non-lethal 
95% fid. limits: 0.0 - 0.0 % 
comments: 

CW-Sep.9 

05890016 sampled: 02/14/89 non-lethal 
95% fidis Jaimits': 0.0 - 0.0 % 
comments: 

05890042 sampled: 05/23/89 non-lethal 
95% fad. damics: 0.0 - 0.0 % 
comments: 

CW-Sep.3 

05890015 sampled: 02/14/89 non-lethal 
9545 £10.) Lamits: 0.0 = O0ns 
comments: 

05890041 sampled: 05/23/89 non-lethal 
O54 fide. Limits: 0.0 - 0.0 % 


comments: 
EO-Sep.14 outlet 
EO-Sep.10 
EO-Sep.5 
EO-tank area-ditch 
EO-filter-Sep.11&12 
EO-Sep.14 inlet 


EO-impounding basin 
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COMPANY: Petro-Canada Inc., Mississauga 


(130104) 
(now with Clarkson Refinery) 
SECTOR: Petroleum Refining 
REGION: Central 


SUMMARY 

The data for six trout bioassays, conducted on process 
effluent samples collected between December 1988 and May 
1989, were provided by Petro-Canada Incorporated. All six 
process effluent samples were determined to have been 
non-acutely lethal to test fish. Trout bioassays conducted 
on cooling water samples collected in February and May 
1989 indicate the samples were not acutely lethal. 
Bioassay data for one intake water sample collected in 
February indicate the sample was not acutely lethal to 
test fish. 


Process Effluent 


06881219 sampled: 12/13/88 non-lethal 

95% fid. limits: 0.0 - 0.0 % 

comments: no mortality or sublethal impairment observed 
06890113 sampled: 01/17/89 non-lethal 

95% fid. inves: 0.0 - 0.0 % 

comments: 10 % mortality in full strength effluent 
06890207 sampled: 02/07/89 non-lethal 

95% fid. limits: 0.0 - 0.0 % 

comments: no mortality or sublethal impairment observed 
06890334 sampled: 03/21/89 non-lethal 

95% fid. limits: 0,0) = 0.0 % 

comments: no mort. or sublethal impairment observed 
06890422 sampled: 04/11/89 non-lethal 

95% fid. limits: 0.0 - 0.0 % 

comments: no mortality or sublethal impairment observed 
06890508 sampled: 05/02/89 non-lethal 

95% fid. limits: 0.0 = 0.0 % 


comments: no mortality or sublethal impairment observed 


storm water 
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Petro-Canada Inc. (continued) 


cooling water-trap 1 


06890223 sampled: 02/27/89 non-lethal 

95% fid. limits: 0.0 - 0.0 % 

comments: no mortality or sublethal impairment observed 
06890523 sampled: 05/09/89 Le503; >2100 

95% fid. limits: 0.0 - 0.0 % 


comments: 40 % mort. in full strength effluent 


cooling water-trap 3 


06890224 sampled: 02/27/89 non-lethal 

95% fids Jamits: 0.0) — 0.0 % 

comments: no mortality or sublethal impairment observed 
06890525 sampled: 05/09/89 non-lethal 

95% fid. limits: O05 — 0.0 % 


comments: no mortality or sublethal impairment observed 


intake water 
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COMPANY: Petro-Canada Inc., Mississauga 


(130104) 

(now with Clarkson Refinery) 
SECTOR: Petroleum Refining 
REGION: Central 


SUMMARY 

Results of eleven Daphnia magna acute lethality 
toxicity tests conducted on samples collected between 
December 1988 and May 1989 were submitted by Petro-Canada 
Inc. in Mississauga. Five of the six Process Effluent 
samples were not acutely lethal to Daphnia. The sample 
collected in January was toxic to Daphnia with a 48 h LC50 
value of 28.2% effluent. 

One sample of Intake Water and two samples from each 
of Cooling Water Trap 1 and Cooling Water Trap 3 were all 
not acutely lethal to Daphnia. 


Process Effluent 


06881224 sampled: 12/13/88 non-lethal 

95% fid. limits: 0.0 - 0.0 % 

comments: 20 % mortality in full strength effluent 
06890116 sampled: 01/17/89 LC50: 28.2 % 

95% fid. limits: 20.4 - 38.8 % 

comments: 
06890208 sampled: 02/07/89 non-lethal 

95% fid. limits: 0.0 - 0.0 % 

comments: no immobility observed during testing 
06890332 sampled: 03/21/89 non-lethal 

95% fid. limits: 0.0 - 0.0 % 

comments: no mortality or immobility observed in 48 Hrs 
06890423 sampled: 04/11/89 non-lethal 

95% fid. limits: 0.0 - 0.0 % 

comments: no mortality or immobility observed 
06890509 sampled: 05/02/89 non-lethal 

95% fid. limits: 0.0 - 0.0 % 


comments: no mortality or immobility observed in 48 Hrs 


Petro-Canada Inc. 


storm water 
cooling water-trap 1 
06890225 


95% fid. 
comments: 


sampled: 02/27/89 
limits: 0.0 - 
5 % circling at 


06890524 sampled: 05/09/89 
95% fid. limits: 0.0 - 
comments: no mortality or 


cooling water-trap 3 
06890226 sampled: 02/27/89 
95% fid. limits: 0.0 - 
comments: 70 % of Daphnia 
06890526 sampled: 05/09/89 
95% fid: limits: 0.0 - 
comments: no mortality or 


intake water 


06890209 
95% fid. 


sampled: 
Pimtts:: 


02/07/89 
0.0 - 


(continued) 


non-lethal 
0.0 % 
the end of exposure 


non-lethal 
0.0 % 
immobility observed in 48 Hrs 


non-lethal 
0.0 % 
floating at the end of expos. 


non-lethal 
0.0 % 
immobility observed in 48 Hrs 


non-lethal 
0.0 % 


comments: no immobility observed during testing 
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COMPANY: Petro-Canada Inc., Oakville 


(530006) 

(now with Trafalgar Refinery) 
SECTOR: Petroleum Refining 
REGION: Central 


SUMMARY 

The data for six trout bioassays, conducted on process 
effluent samples between December 1988 and May 1989, were 
provided by Petro-Canada Incorporated. Two of the process 
effluent samples were determined to have been acutely 
lethal to the test fish. Statistically, the percentage 
effluent required to kill 50 % of the test fish by the end 
of the four days exposure were 76.4 % (December) and 71.0 
% (March). The other four samples were determined to have 
been non-acutely lethal. 


Process Effluent 


06881223 sampled: 12/13/88 LC50: 76.4 % 
95% fid.. Limite: 74:0 = 78.7 % 
comments: 
06890112 sampled: 01/17/89 non-lethal 
95% fid. Limite: 0.0 - 0.0 % 
comments: 
06890217 sampled: 02/21/89 non-lethal 
95% fid. limits: 0.0 - 0.0 % 
comments: 
06890335 sampled: 03/21/89 Lc50: 71.0 % 
95% fid. limits: 50.0 - 100.0 % 
comments: fish mort. occured within 24 Hrs of exposure 
06890424 sampled: 04/11/89 non-lethal 
95% fid. limits: 0.0 - 0.0 % 
comments: no mortality or sublethal impairment observed 
01890072 sampled: 05/03/89 non-lethal 
95% fid. limits: 0.0 = 0.0 % 
comments: MISA audit sample. 
06890539 sampled: 05/16/89 non-lethal 
95% fid. limits: 0.0 - 0.0 & 


comments: no mortality or sublethal impairment in 96Hrs 
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Petro-Canada Inc. (continued) 
EO-sheet pond 
intake water 


storm water 
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COMPANY: Petro-Canada Inc., Oakville 


(530006) 
(now with Trafalgar Refinery) 
SECTOR: Petroleum Refining 
REGION: Central 


SUMMARY 

Results for six Daphnia magna acute lethality 
toxicity tests conducted on samples of Process Effluent 
collected between December 1988 and May 1989 were 
submitted by Petro-Canada Inc. in Oakville. Three of the 
six samples were not toxic to Daphnia. Two samples were 
toxic to Daphnia with 48 h LC50 values of 31% and 41% 
effluent. One sample was mildly toxic with a 48 h LC50 > 
100% effluent. 


Process Effluent 


06881218 sampled: 12/13/88 non-lethal 
95% fid. limits: 0.0 = 0.0 % 
comments: 
06890115 sampled: 01/17/89 non-lethal 
95% fid. limits: 0.0 - 0.0 % 
comments: 
06890218 sampled: 02/21/89 LC50: >100 % 
95% fid. limits: 0.0 - 0.0 % 
comments: 20 % mortality in undiluted sample 
06890333 sampled: 03/21/89 LCc50: 41.0 % 
95% fid. limits: 34.0 - 49.0 % 
comments: most mort. occured within 24 Hrs of exposure 
06890425 sampled: 04/11/89 LC50: 32-07% 
95% fid. limits: 27.0 - 36.0 % 
comments: 10% Daphnia floating in 20% conc. at 48 Hrs 
02890072 sampled: 05/03/89 non-lethal 
95% fid. limits: 0.0 - 0.0 % 
comments: MISA Audit 
06890540 sampled: 05/16/89 non-lethal 
95% fid. limits: 0.0 - 0.0 % 


comments: no mortality or immobility observed in 48 Hrs 
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COMPANY: Petrosar Limited, Sarnia 
(480004) 


(now with Corunna Mfg. Complex) 


SECTOR: Petroleum Refining 
REGION: Southwest 
SUMMARY 


The data for six trout bioassays, conducted on process 
effluent samples collected between December 1988 and May 
1989, were provided by Petrosar Limited. All six process 
effluent samples were determined to have been non-acutely 
lethal to test fish. 


intake water 


Process Effluent 


05880002 sampled: 12/12/88 LC50 >100 ¢% 
954 fid.. Jamnts: 0.0 - 0.0 % 
comments: 

05890001 sampled: 01/09/89 non-lethal 
95% fid- Vimits: 0.0 - 0.0 % 
comments: 

05890011 sampled: 02/06/89 non-lethal 
95% fid. limits: 0.0 - 0.0 % 
comments: 

05890022 sampled: 03/06/89 non-lethal 
95% fad. limits: 0.0 - 0.0 % 
comments: 

05890031 sampled: 04/03/89 non-lethal 
95% fad. Limits: 0.0 - 0.0 % 
comments: 

05890036 sampled: 05/01/89 non-lethal 
95% fid. limits: 0.0 - 0.0 % 
comments: 


storm water 


landfarm leachate 
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Petrosar Limited (continued) 


emergency overflow 
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COMPANY: Petrosar Limited, Sarnia 


(480004) 
(now with Corunna Mfg. Complex) 
SECTOR: Petroleum Refining 
REGION: Southwest 


SUMMARY 

The data for six Daphnia magna toxicity tests 
conducted on samples of Process Effluent collected between 
December 1988 and May 1989 were supplied by Petrosar Ltd. 
in Sarnia. All six samples were not acutely lethal to 
Daphnia magna. 


intake water 


Process Effluent 


05880002 sampled: 12/12/88 non-lethal 
95% fids, Jimits: 0:0) = 0.0 % 
comments: 

05890001 sampled: 01/09/89 non-lethal 
95% fid. limits: 0.0 - 0.0 % 
comments: 

05890011 sampled: 02/06/89 non-lethal 
95% fid. limits: 0.0 - 0.0 % 
comments: 

05890022 sampled: 03/06/89 non-lethal 
95% fid. limits: 0.0 - 0.0 % 
comments: 

05890031 sampled: 04/03/89 non-lethal 
95% fid. limits: 0.0 - 0.0 & 
comments: 

05890036 sampled: 05/01/89 non-lethal 
95% fid. limits: 0.0 - 0.0 % 


comments: 


storm water 


landfarm leachate 
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Petrosar Limited (continued) 
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COMPANY: Shell Canada Products Limited, Sarnia 


(510107) 

(now with Sarnia Mfg.) 
SECTOR: Petroleum Refining 
REGION: Southwest 


SUMMARY 

The data for six trout bioassays, conducted on process 
effluent samples collected between December 1988 and May 
1989, were provided by Shell Canada Products Limited. All 
six process effluent samples were determined to have been 
non-acutely lethal to test fish. Data for bioassays 
conducted on three intake water samples collected in 
December 1988, January and May 1989 indicate they were not 
acutely lethal. Data for bioassays conducted on cooling 
water samples collected in January and May 1989 indicate 
they were not acutely lethal. 


intake water 


05880007 sampled: 12/12/88 non-lethal 
95% £id. Limits: 0.0 - 0.0 % 
comments: 

05890007 sampled: 01/16/89 non-lethal 
954-10. Timits 0.0 - 0.0 % 
comments: 

05890037 sampled: 05/08/89 non-lethal 
95% fid. limits: 0.0 - 0.0 % 
comments: 


Process Effluent 


05880006 sampled: 12/12/88 non-lethal 
95% fid. limits: 0.0 - 0.0 % 
comments: 

05890008 sampled: 01/16/89 non-lethal 
95% fid. limits: 0.0 - 0.0 % 
comments: 

05890012 sampled: 02/06/89 non-lethal 
95% fid. limits: 0.0 - 0,0: 3 
comments: 

05890027 sampled: 03/28/89 non-lethal 
95% fid. limits: 0.0 = 0.0 % 
comments: 


Shell Canada Products Limited (continued) 


05890032 sampled: 04/10/89 non-lethal 
95% fid. James 0.0 - g(a) &5 
comments: 

01890060 sampled: 04/26/89 non-lethal 
9547 fid.- Lami ts: 0.0 - 0.0 % 
comments: MISA audit sample. 

05890040 sampled: 05/08/89 non-lethal 
95% fid.* Limits: 0.0 - 0.0 % 
comments: 


SW to Talford creek 


CW to Talford Creek 


05890004 sampled: 01/16/89 non-lethal 
95% fid. limits: 0.0 - On0ns 
comments: 

05890038 sampled: 05/08/89 non-lethal 
95% fid. limits: 0.0 - 0.0 % 
comments: 


CW from POW 


05890005 sampled: 01/16/89 non-lethal 
95% fid~. limits: 0.0 - 0.0 % 
comments: 

05890039 sampled: 05/08/89 non-lethal 
95% fid. Limits: 0.0 - 0.0 % 
comments: 


EO from storm pond 


SW to Baby creek 


CW to POW 
05890006 sampled: 01/16/89 non-lethal 
95% fid. limits: 0.0 - 0.0 % 
comments: 
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COMPANY : 


SECTOR: 
REGION: 


SUMMARY 


Shell Canada Products Limited, Sarnia 
(510107) 

(now with Sarnia Mfg.) 

Petroleum Refining 

Southwest 


Results from 14 Daphnia magna acute lethality toxicity 
tests on samples collected between December 1988 and May 
1989 were submitted by Shell Canada Products Limited in 
Sarnia. Five of the six samples of Process Effluent were 
not acutely lethal to Daphnia. The sample collected and 
tested in December was only mildly toxic with a 48 h LC50> 


100% effluent. 


Toxicity test results submitted for three samples of 


Intake Water, 
samples of CW. 


two samples from CW. to Talford Creek, two 
from POW and one sample of CW. to Pow were 


all not acutely lethal to Daphnia magna. 


intake water 


05880007 sampled: 12/12/88 non-lethal 
954.f1 0) lamas 0.0 - 0.0 % 
comments: 

05890007 sampled: 01/16/89 non-lethal 
95% fid. limits: 0.0 - 0.0 % 
comments: 

05890037 sampled: 05/08/89 non-lethal 
95% fid. Limits: 0.0 - 0.0 &% 
comments: 


Process Effluent 


05880006 sampled: 12/12/88 non-lethal 
95% fid. limits: 0.0 - 0.0 % 
comments: Number of Floating Daphnia Observed 

05890008 sampled: 01/16/89 non-lethal 
95% fid. Linite: 0.0 - 0.0 & 
comments: 

05890012 sampled: 02/06/89 non-lethal 
95% fid. limits: 0.0 - 0.0 % 
comments: 

05890027 sampled: 03/28/89 non-lethal 
95% fid. limits: 0.0 - 0.0 % 
comments: 


iss 


Shell Canada Products Limited (continued) 


05890032 sampled: 04/10/89 non-lethal 
95% fid. limits: 0.0 - aS (0) 3: 
comments: 
02890060 sampled: 04/26/89 LC50: >100 % 
95% fid. limits: 0.0 - 0.0 % 
comments: MISA Audit 
05890040 sampled: 05/08/89 non-lethal 
95% fad. Limits 0.0 - (5 (0) 5 
comments: 


SW to Talford creek 


CW to Talford Creek 


05890004 sampled: 01/16/89 non-lethal 
95% fid. limits: 0.0 - 0.0 % 
comments: 

05890038 sampled: 05/08/89 non-lethal 
95% fid. limits: 0.0 - 0.0 % 
comments: 


CW from POW 


05890005 sampled: 01/16/89 non-lethal 
953, £10. Limits 0.0 - OOS 
comments: 

05890039 sampled: 05/08/89 non-lethal 
95% fid. limits: 0.0 - 0.0 % 
comments: 


EO from storm pond 


SW to Baby creek 


CW to POW 
05890006 sampled: 01/16/89 non-lethal 
95% fid. limits: 0.0 - OOn-s 
comments: 


114 
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COMPANY: Suncor Inc., Sarnia 


(490102) 

(now with Sunoco Division) 
SECTOR: Petroleum Refining 
REGION: Southwest 


SUMMARY 

The data for six trout bioassays, conducted on process 
effluent samples collected between December 1988 and May 
1989, were provided by Suncor Incorporated. All six 
process effluent samples were determined to have been 
non-acutely lethal to test fish. Trout bioassays conducted 
on intake water samples collected during the same period 
were determined to have been non-acutely lethal. Data for 
one trout bioassay conducted on a cooling water sample 
collected in March 1989 indicate the sample was not 
acutely lethal. 


intake water 


05880004 sampled: 12/12/88 non-lethal 
95% fid. limits: 00)— 0.0 % 
comments: 

05890003 sampled: 01/09/89 non-lethal 
954), Lid. Limits: 0.0 - On0=% 
comments: 

05890014 sampled: 02/06/89 non-lethal 
95% fid. limits: 0.0 - OO) % 
comments: 

05890023 sampled: 03/06/89 non-lethal 
95% fd), Vaimiits' 0.0 - 0.0 % 
comments: 

05890030 sampled: 04/03/89 non-lethal 
95% fid. limits: 0.0 - 0.0 &% 
comments: 

05890035 sampled: 05/01/89 non-lethal 
95% fid. limits: 0.0 - 0.0 % 
comments: 


Suncor Inc. (continued) 


Process Effluent 


05880003 sampled: 12/12/88 


O5e- ride Limrtss 0.0 - O. 
comments: 

05890002 sampled: 01/09/89 
95% fid. limits: 0.0 - O. 
comments: 


05890013 sampled: 02/06/89 


95% fid. limits: 0.0 - OF 
comments: 

05890024 sampled: 03/06/89 
95te ria. Limits: 0.0 - Oz 
comments: 


01890032 sampled: 03/29/89 


95% fid. limits: 0.0 - O. 


comments: MISA audit sample 


05890029 sampled: 04/03/89 


95% fid. limits: 0.0 - OF 
comments: 

05890034 sampled: 05/01/89 
95% fid. limits: 0.0 - O. 
comments: 


cooling water 


05880005 sampled: 12/12/88 


95% fid. limits: 0.0 - Os 


comments: 


05890025 sampled: 03/06/89 


95% fid. limits: 0.0 - 0. 


comments: 


01890033 sampled: 03/29/89 


95% fid. limits: 0.0 - Ol 


comments: MISA audit sample 


landfarm leachate 


aby) 


non-lethal 
0 % 


non-lethal 
0 


non-lethal 
0 % 


non-lethal 
0 % 


non-lethal 
0 % 


non-lethal 
0 % 


non-lethal 


0 % i 


non-lethal 


0 % 


non-lethal 
0 % 


non-lethal 
0 % 


Suncor Inc. (continued) 
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COMPANY: Suncor Inc., Sarnia 


(490102) 

(now with Sunoco Division) 
SECTOR: Petroleum Refining 
REGION: Southwest 


SUMMARY 

Data for 14 Daphnia magna acute lethality 
toxicity tests conducted on samples collected 
between December 1988 and May 1989 were submitted 
by Suncor Inc. in Sarnia. Six samples of Process 
Effluent were not acutely lethal to Daphnia. 

Seven samples of Intake Water and one sample 
of Cooling Water were all not acutely lethal to 
Daphnia. 


intake water 


05880004 sampled: 12/12/88 non-lethal 
953) fad, damittsi 0.0 - 0.0 % 
comments: 

05890003 sampled: 01/09/89 non-lethal 
95% fid. limits: 0.0 - 0.0 % 
comments: 

05890014 sampled: 02/06/89 non-lethal 
95%) fid. amiss 0.0 - 0.0 % 
comments: 

05890023 sampled: 03/06/89 non-lethal 
95% fid. limits: 0.0 - 0.0 % 
comments: 

05890030 sampled: 04/03/89 non-lethal 
OSs fide, Limits: 0.0 - fone) & 3 
comments: 

05890035 sampled: 05/01/89 non-lethal 
Soe ride Limite: 0.0 - 0.0 % 
comments: 


Process Effluent 


05880003 sampled: 12/12/88 non-lethal 
95% fid. limits: 0.0 - 0.0 % 
comments: 

05890002 sampled: 01/09/89 non-lethal 
95% fid. limits: 0.0 - 0.0 % 


comments: 
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Suncor Inc. 

05890013 sampled: 02/06/89 
95% fid. limits: 0.0 - 
comments: 

05890024 sampled: 03/06/89 
95% fid. limits: 0.0 - 
comments: 

02890032 sampled: 03/29/89 
95% fid. Limits: 0.0 - 
comments: MISA Audit 

05890029 sampled: 04/03/89 
95% fid. limits: 0.0 - 
comments: 

05890034 sampled: 05/01/89 
95% £id- Limits: 0.0 - 
comments: 

cooling water 

05880005 sampled: 12/12/88 
95% fid. limits: 0.0 - 
comments: 

05890025 sampled: 03/06/89 
95% fid. limits: 0.0 - 
comments: 

02890033 sampled: 03/29/89 
95% fid. limits: 0.0 - 
comments: MISA Audit 


landfarm leachate 


(continued) 


non-lethal 
OR0ls 


non-lethal 
0.0 % 


non-lethal 
0.0 % 


non-lethal 
0.0 % 


non-lethal 
OOS 

non-lethal 
0.0 % 

non-lethal 
0.0 % 

LCc50 >100 
OmORs 


Le 
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COMPANY: Texaco Canada Inc., Nanticoke 


(520205) 
(now with Nanticoke Refinery) 
SECTOR: Petroleum Refining 
REGION: West Central 


SUMMARY 

The data for six trout bioassays, conducted on 
process effluent samples collected between 
December 1988 and May 1989, were provided by 
Texaco Canada Incorporated. All six process 
effluent samples were determined to have been 
non-acutely lethal to test fish. 


Process Effluent 


06881220 sampled: 12/12/88 non-lethal 

95% fid. limits: 0.0 - 0.0 % 

comments: 
06890126 sampled: 01/24/89 non-lethal 

O54 L100 Lamitsi 00" — OG O) ce 

comments: 
06890210 sampled: 02/06/89 non-lethal 

95% fid. limits: 0.0 - 0.0 % 

comments: no mortality or sublethal impairment 
06890308 sampled: 03/07/89 non-lethal 

95% fid. Limits: 0.0 - 0.0 % 

comments: no mortality or sublethal impairment 
06890405 sampled: 04/04/89 non-lethal 

95% fid. limits: 0.0 - 0.0 % 

comments: no mortality or sublethal impairment 
06890529 sampled: 05/09/89 non-lethal 

95% tid. limits: 0.0 - 0.0 % 

comments: no mortality or sublethal impairment 
01890108 sampled: 05/31/89 non-lethal 

95% fid. limits: 0.0 - 0.0°4 


comments: MISA audit sample. 
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observed 


observed 


observed 


observed 


Texaco Canada Inc. (continued) 
landfarm leachate 


EO-leachate-creek 
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COMPANY: Texaco Canada Inc., Nanticoke 


(520205) 
(now with Nanticoke Refinery) 
SECTOR: Petroleum Refining 
REGION: West Central 


SUMMARY 

Data for six Daphnia magna acute lethality toxicity 
tests conducted on samples of Process Effluent collected 
between December 1988 and May 1989 were submitted by 
Texaco Canada Inc. in Nanticoke. All six samples were not 
acutely lethal to Daphnia magna. 


Process Effluent 


06881225 sampled: 12/12/88 non-lethal 
95% fid. limits: 0.0 - 0.0 % 
comments: 
06890127 sampled: 01/24/89 non-lethal 
95% fid. limits: 0.0 - 0.0 % 
comments: 
06890211 sampled: 02/06/89 non-lethal 
95% fid. limits: O00 = 0.0 % 
comments: no immobilty observed during testing 
06890309 sampled: 03/07/89 non-lethal 
95% fid. limits: 0.0 - 0.0 % 
comments: no mortality or immobility observed in 48 Hrs 
06890406 sampled: 04/04/89 non-lethal 
95% fid. limits: 0.0 - 0.0 % 
comments: no mortality or immobility observed in 48 Hrs 
06890530 sampled: 05/09/89 non-lethal 
95% fid. limits: 0.0 - 0.0 % 
comments: no mortality or immobility observed 
02890108 sampled: 05/31/89 non-lethal 
95% fid. limits: 0.0 - 0.0 % 


comments: MISA Audit 


storm water 


179 


Texaco Canada Inc. (continued) 
landfarm leachate 


EO-leachate-creek 
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